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DETAILED ACTION 

Election/Restrictions 

1 . Applicants' election with traverse of Group I, claims 1-15, in the reply filed on 
February 26, 2007 is acknowledged. The traversal is on the ground(s) that the 
inventions listed in Groups I and II do not lack the same or con^esponding special 
technical features, and a search and examination of the entire application would not 
place a serious burden on the examiner. This is not found persuasive because Group II 
is drawn to an apparatus, which can be used to etch films or to form a gate electrode, 
etc., not just to be used to form an insulating film. Therefore, Group II does not relate to 
a single general inventive concept. Also, Group I (claims 1-15) is drawn to method, and 
Group II (claims 16-20) is drawn to apparatus. Method and apparatus are classified not 
just in two different sub-classes, but also in two different classes, and two different 
search areas. Even though there is an overlapping in the search areas, additional 
search has to be done for each specific group. Therefore, a burden would be placed 
examining all groups of claims upon the examiner. 

The requirement is still deemed proper and is therefore made FINAL 

Infomation Disclosure Statement 

2. The information disclosure statement (IDS) submitted on July 15, 2005 was filed 
before the first action on the merits. The submission is in compliance with the 
provisions of 37 CFR 1 .97. Accordingly, the information disclosure statement is being 
considered by the examiner. 
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Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed In the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-3. 8-10 and 15 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Mogami et al. (US Pat. 6459126; hereinafter "Mogami"). 

4. Referring to figures 1-18 and related text, Mogami discloses [Re claim 1] a 
method for forming an insulating film 42 on a substrate 10 to be processed, comprising 
the steps of: forming nitrogen radicals and oxygen radicals (col. 5, lines 55-67) using a 
high frequency plasma (col. 17, line 65-col. 18, line 5); and supplying the nitrogen 
radicals and the oxygen radicals (col. 16, lines 15-20) to a surface of the substrate to 
form the insulating film thereon (col. 17, lines 37-50; see fig. 9A). 

5. Referring to figures 1-18 and related text, Mogami discloses [Re claim 2] a 
method for fonning an insulating film 42 on a silicon containing substrate 10 to be 
processed, comprising the steps of: forming a gas mixture by mixing a nitrogen gas or a 
nitrogen compound gas with an oxygen gas or an oxygen compound gas (col. 6, lines 
18-26); exciting the gas mixture using a high frequency plasma to produce nitrogen 
radicals and oxygen radicals (col. 17, line 65-col. 18, line 5); supplying the nitrogen 
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radicals and the oxygen radicals (col. 16, lines 15-20) to a surface of the substrate (col. 

17, lines 37-50); and creating an insulating film 42 containing nitrogen (col. 17, lines 37- 
50) with the nitrogen radicals and the oxygen radicals (col. 17, lines 37-50) on the 
surface of the substrate (see fig. 9A). 

6. Referring to figures 1-18 and related text, Mogami discloses [Re claim 8] a 
method for manufacturing a semiconductor device, comprising the steps of: forming 
nitrogen radicals and oxygen radicals (col. 5, lines 55-67) using high frequency plasma 
(col. 17, line 65-col. 18, line 5); supplying the nitrogen radicals and the oxygen radicals 
(col. 16, lines 15-20) to a surface of a substrate 10 and processing the surface of the 
substrate (col. 17, lines 37-50; see fig. 9A); and forming an active device (51, 52) on the 
substrate having the processed surface (see fig. 9B). 

7. Referring to figures 1-18 and related text, Mogami discloses [Re claim 9] a 
method for manufacturing a semiconductor device, comprising the steps of: forming a 
gas mixture by mixing a nitrogen gas or a nitrogen compound gas with an oxygen gas 
or an oxygen compound gas (col. 6, lines 18-26); exciting the gas mixture using a high 
frequency plasma to produce nitrogen radicals and oxygen radicals (col. 17, line 65-col. 

18, line 5); supplying the nitrogen radicals and the oxygen radicals (col. 16, lines 15-20) 
to a surface of a silicon-containing substrate 10 to be processed (col. 17, lines 37-50); 
creating an insulating film 42 containing nitrogen (col. 17, lines 37-50) on the surface of 
the substrate with the nitrogen radicals and the oxygen radicals (col. 17, lines 37-50; 
see fig. 9A). 
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8. Mogami discloses [Re claims 3 and 10] wherein the substrate is a silicon 
substrate and the Insulating film is an oxynitride film (col. 17, lines 37-50). 

9. Mogami discloses [Re claim 15] wherein further comprising the step of forming a 
gate insulating film of a high-k dielectric material on the insulating film (col. 6, line 58- 
col. 7, line 14; see fig. 5). 



Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fomis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 



10. Claims 4, 7, 11 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mogami. 
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[Re claim 4 and 1 1] Mogami fails to disclose expressly wherein the gas mixture 
forming step includes the process in which the mixture ratio between the oxygen gas or 
the oxygen compound gas and the nitrogen gas or the nitrogen compound gas varies 
with time. 

However, Mogami discloses wherein the nitrogen concentration (atom %) is 
changed while forming the insulating film (see fig. 10). So, the nitrogen gas flow rate 
may change during the formation of the insulating film. Therefore, the oxygen gas and 
nitrogen gas mixture ratio varies with time. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to vary the gas mixture ratio, as taught by Mogami, because it would have 
been to obtain superior electric characteristics for a transistor with variation of the 
nitrogen concentration (Mogami, col. 7, lines 14-37). 

[Re claims 7 and 14] Mogami fails to disclose expressly wherein the high 
frequency plasma is produced by exciting the nitrogen gas and the oxygen gas at a 
frequency of 400 kHz - 500 kHz. 

However, it would have been obvious to one of ordinary skill in the art at the time 
of the invention because it is a matter of determining optimum process conditions by 
routine experimentation with a limited number of species of result effective variables. 
These claims are prima facie obvious without showing that the claimed ranges achieve 
unexpected results relative to the prior art range. In re Woodruff, 16 USPQ2d 1935, 
1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 1688 (Fed. Cir. 1996) 
(claimed ranges or a result effective variable, which do not overlap the prior art ranges. 
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are unpatentable unless they produce a new and unexpected result which is different in 
kind and not merely in degree from the results of the prior art). See also In re Boesch, 
205 USPQ 215 (CCPA) (discovery of optimum value of result effective variable in 
known process is ordinarily within skill or art) and In re Aller, 105 USPQ 233 (CCPA 
1995) (selection of optimum ranges within prior art general conditions is obvious). 

1 1 . Claims 5-6 and 12-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mogami in view of Raaijmakers (US Pat. 6511539). 

12. [Re claims 5 and 12] Mogami fails to disclose expressly wherein the nitrogen 
radicals and the oxygen radicals are supplied onto the substrate by being carried by a 
stream of gas formed to flow along the surface of the substrate; and [Re claims 6 and 
13] wherein the stream of gas flows from one side of the substrate to another side 
facing diametrically against said one side. 

Referring to figure 1 and related text, Raaijmakers discloses a carrier gas flow 

13. which carries reactant A and radicals B'' into a chamber passing in contact with a 
substrate 5 (col. 5, line 60-col. 6, line 5; col. 6, lines 45-50; see fig. 1), and which flows 
from one side to another side of the substrate (see arrows in fig. 1). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use a carrier gas flow, as taught by Raaijmakers, because it would 
have been to carry reactants into contact with a substrate surface (col. 6, line 1) to 
rapidly forni a film on the substrate surface. 
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Conclusion 



Any inquiry concerning tliis communication or earlier communications from the 
examiner should be directed to Cheung Lee whose telephone number is 571-272-5977. 
The examiner can normally be reached on Monday through Friday from 8:30AM to 5:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 571-272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomiation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 671-272-1000. 



Cheung Lee 
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March 27, 2007 



